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(54) Sandwich-molded guide for transmission device 

(57) A guide (1 0) for a transmission device such as 
a chain (C) or belt, is injection molded using a sandwich- 
molding process. The process avoids the need for a 
complex mold and complex manufacturing steps. The 
guide (10) exhibits enhanced mechanical strength and 
excellent sliding contact properties and wear resistance 
in a compatible manner, and is also light in weight and 
has excellent durability. The sandwich-molded guide 

(10) comprises a slide rail (11) on which a chain (C) or 
belt slides, and a rail supporting member (12) integrally 
provided along with the slide rail (11). The slide rail (11) 
is composed of a material the principal component of 
which is a first polymeric material having wear resist- 
ance and heat resistance, and the rail supporting mem- 
ber (12) is composed of a material the principal compo- 
nent of which is a second polymeric material having 
higher strength than the material having the first poly- 
meric material as its principal component. The slide rail 

(11) and the rail supporting member (12) are intimately 
joined to each other by injection molding using the sand- 
wich molding process. 



FIG. 1 
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Description 

[0001] This invention relates to a guide, composed of 
plastics, for a mechanical power transmission device 
such as a chain or a belt, in a motor vehicle engine or 
the like. 

[0002] In motor vehicle engines, mechanical power is 
transmitted, for example from a crankshaft to a cam- 
shaft, by a power transmission medium such as an end- 
less chain or a belt. A chain travels in a circulating path 
around a driving sprocket and a driven sprocket. A belt 
travels in a circulating path around a driving pulley and 
a driven pulley. The invention relates more specifically 
to a guide, composed of plastics material, for a power 
transmission device. The guide in accordance with the 
invention may be used as a fixed guide, or as a movable 
guide, to guide and/or regulate tension in, a power trans- 
mission medium such as a chain, belt or the like, which 
travels over the guide, while in sliding contact with the 
guide. 

[0003] In general, in a motor vehicle engine, or other 
machine which utilizes a chain, a belt, or the like as a 
power transmission medium, a fixed or movable guide 
over which the transmission medium slides, is attached, 
by a mounting bolt, a pin, or a similar fastener, to an 
engine block, or to another frame member. 
[0004] A movable guide, such as a tensioner lever or 
the like used in such a transmission device, imparts ap- 
propriate tension to a power transmission medium in or- 
der to prevent transmission failure due to excess 
stretching, or excess loosening of the circulating power 
transmission medium. A fixed guide, such as a guide 
rail or the like, limits the power transmission medium to 
a predetermined path of travel in order to prevent the 
power transmission medium from producing vibration 
noise, and to prevent sideward vibration, and disen- 
gagement. 

[0005] A conventional movable guide, such as the 
chain tensioner guide 100 depicted in FIG. 10, is typi- 
cally molded from a single synthetic resin. The guide 
1 00 comprises a slide rail 1 01 , which is in sliding contact 
with a traveling, power-transmitting chain C, and a rail 
supporting member 102 extending longitudinally along 
the back side of the slide rail. Referring to FIGs. 10 and 
11, the rail supporting member 102 includes a boss 
1 02a, having a mounting hole 1 03, allowing the rail sup- 
porting member to be attached to an engine block or the 
like so that it can function as a movable guide. A ten- 
sioner (not shown) abuts a tensioner abutting portion 
102b of the rail supporting member 102 in order to apply 
the appropriate tension to the chain, thereby preventing 
excessive stretching, or excessive loosening, of the 
chain, either of which could result in transmission failure. 
Ribs 1 02c serve to reinforce the guide while minimizing 
its weight. 

[0006] In the conventional guide 100, which is inte- 
grally molded from a single synthetic resin, the mainte- 
nance of good sliding contact and wear resistance in the 



slide rail 101 is incompatible with the achievement of 
adequate strength in the supporting member 1 02, espe- 
cially in the environment of a motor vehicle engine, 
where temperatures around 200 °C may be encoun- 
5 tered. When the guide 100 for the transmission device 
is molded from a plastics material having superior slid- 
ing contact properties and wear resistance, other desir- 
able mechanical properties of the guide 100, such as 
strength, are sacrificed. Furthermore, when the cross- 

10 section of the guide is increased to compensate for its 
inadequate strength, the larger size of the guide re- 
quires more space, and makes installation of the guide 
onto an engine block wall more difficult. 
[0007] To solve the above-mentioned problems a 

15 slide, proposed in Japanese Patent No. 2818795, in- 
cludes a supporting member consisting of a high 
strength synthetic resin and a slide liner consisting of a 
synthetic resin having good wear resistance connected 
to the supporting member. Either the supporting mem- 

20 ber or the sliding lining body was used as a mold, and 
the other was injection molded. As an alternative, a 
chain tensioner described in Japanese laid-open Patent 
Publication No. Hei. 8-254253, was insertion -molded 
using a steel sheet as a core. In Japanese laid-open Pat- 

25 ent Publication No. Hei. 9-324839, a guide rail was pro- 
posed in which a slide path liner was fitted to a carrier 
by a friction locking system. 

[0008] To produce the slide disclosed in Japanese 
Patent No. 2818795, where either the supporting mem- 

30 ber or the slide lining body was used as a mold, and the 
other was injection molded, two molding steps were re- 
quired. Moreover, to integrate both synthetic resin ele- 
ments, it was necessary to form a dovetail groove by 
molding. Consequently, the mold structure became 

35 complex and manufacturing cost was increased. 

[0009] In the chain tensioner disclosed in Japanese 
laid-open Patent Publication No. Hei. 8-254253, defor- 
mation could be generated in the guide itself as a result 
of the difference between the coefficients of expansion 

40 of the steel core material and the plastics material, re- 
sulting in breakage. Moreover, because of the weight of 
the steel core material it was not possible to achieve a 
weight reduction. 

[0010] In the guide rail disclosed Japanese laid-open 
45 Patent Publication No. Hei. 9-324839, where the slide 
path liner and the carrier were fitted together releasably 
by a friction locking system, the manufacturing steps 
were complex, the manufacturing cost was high, and the 
friction locking portion was subject to breakage. 
so [0011] Accordingly, in prior art tensioner guides, reli- 
ability and mechanical strength of the guide rails were 
not entirely satisfactory. 

[0012] It is, accordingly, a general object of the inven- 
tion to solve the above-mentioned problems encoun- 
55 tered with conventional guides for power transmission 
devices such as chains and belts. 
[0013] Another object of the invention is to provide a 
guide which can easily be injection-molded without us- 
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ing a complex mold and complex manufacturing steps, 
and which has not only enhanced mechanical strength 
but also good sliding contact properties and good wear 
resistance. 

[0014] Still another object of the invention is to provide 5 
a molded guide for a transmission device, which is light 
in weight and which has enhanced durability. 
[0015] It is also an object of the invention to provide 
a power transmission apparatus, incorporating a power 
transmission device such as an endless chain or belt, 10 
and an improved guide or tensioner lever having the 
above-mentioned combined properties. 
[0016] The sandwich-molded guide in accordance 
with the invention comprises a slide rail on which a pow- 
er transmission medium slides, and a rail supporting 15 
member integral with, and extending along the slide rail. 
The slide rail is composed of a material the principal 
component of which is a first polymeric material having 
wear resistance and heat resistance. The rail supporting 
member is composed of a material the principal compo- 20 
nent of which is a second polymeric material having 
higher strength than that of the material having said first 
polymeric material as its principal component. The slide 
rail and the rail supporting member are intimately joined 
to each other by injection molding using a sandwich 
molding process. 

[0017] In a preferred embodiment of the invention, the 
second polymeric material, is a composite material con- 
taining an inorganic material. In another preferred em- 
bodiment, the second polymeric material, is a long fiber 
reinforced polymeric material. In another preferred em- 
bodiment, surface layer portions of the slide rail the rail 
supporting member are integrally coating-molded from 
the first polymeric material having wear resistance and 
heat resistance. 

[0018] In a preferred embodiment, both the first poly- 
meric material and the second polymeric material are 
nylon 66. 

[0019] In still another preferred embodiment, the first 
polymeric material and said second polymeric material 
are nylon 6. 

[0020] In still another preferred embodiment the first 
polymeric material is nylon 46 and the second polymeric 
material is nylon 66. 

[0021] Finally, in still another preferred embodiment, 
the first and second polymeric materials are both aro- 
matic nylon. 

[0022] The sandwich-molding process of this inven- 
tion is a process of manufacturing a molded product 
consisting of two kinds of polymeric materials, a so- 
called "two-layered" molded product, by injection-mold- 
ing two kinds of molten polymeric materials into a mold, 
whose shape corresponds to the external shape of the 
product to be molded. The two polymeric materials are 
molded simultaneously or substantially simultaneously. 
A known injection-molding machine for sandwich mold- 
ing can be used in the sandwich-molding process ac- 
cording to the invention. Although known injection-mold- 



ing machines for sandwich molding include various 
sandwich nozzles, in the case of an injection-molding 
machine for sandwich molding including parallel type 
sandwich nozzles, the filling of the mold with two kinds 
of polymeric materials can be precisely controlled in ac- 
cordance with the shape of the molded product by mov- 
ing a torpedo (that is, a pour switching member for 
switching between a skin material and a core material) 
forward or backward in the parallel type sandwich noz- 
zles. 

[0023] The first and second polymeric materials, 
which are the principal component materials of the slide 
rail and the rail supporting member respectively, are not 
significantly limited except that the first should have 
good wear and heat resistance and the second should 
be stronger than the first. However, it is preferable that 
both polymeric materials be fused with each other at the 
boundary region where they come together, so that they 
are intimately joined, and that they have a chemical af- 
finity and substantially the same shrinkage characteris- 
tics. More specifically, the first and second polymeric 
materials may include polyamide resin or the like select- 
ed from nylon 6, nylon 66, nylon 46 or aromatic nylon 
etc. 

[0024] Further, if the material of the rail supporting 
member, the principal component of which is the second 
polymeric material, has higher strength than the mate- 
rial of the slide rail, the principal component of which is 
the first polymeric material, even if the second polymeric 
material is the same as the first polymeric material they 
can be used together. Especially in the case where the 
same polymer is used to form both the slide rail and the 
rail support, the strength of the rail support may be en- 
hanced by dispersing long fiber-shaped inorganic ele- 
ments, or a powdered inorganic compound or the like, 
in the polymer. 

[0025] According to the invention, a material whose 
principal component is a first polymeric material having 
wear resistance and heat resistance is used as the ma- 
terial of the slide rail, and a second material whose prin- 
cipal component is a polymeric material having higher 
strength is used as the material of the rail supporting 
member. Both materials are integrally attached to each 
other by a sandwich molding process, so that the wear 
resistance and the heat resistance of the slide rail ma- 
terial and the high strength properties of the rail support 
material, complement each other. Both materials are in- 
tegrally joined with each other in a completely fused 
state, resulting in high strength properties that could not 
be attained by a conventional mechanical connection. 
[0026] Preferred embodiments of the invention will 
now be described in detail, by way of example only, with 
reference to the accompanying drawings, in which: 
[0027] FIG. 1 is an elevational view of a power trans- 
mission incorporating a guide in accordance with the in- 
vention, for the purpose of explaining modes of use of 
the invention; 

[0028] FIG. 2(a) is a top plan view of a sandwich- 
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molded guide in accordance with a first embodiment of 
the invention; 

[0029] FIG. 2(b) is a front elevational view thereof; 
[0030] FIG. 2(c) is a bottom plan view thereof; 
[0031] FIG. 3 is a cross-sectional view taken on sur- 
face A-A in FIG. 2(b); 

[0032] FIG. 4 is a cross-sectional view taken on plane 
B-B in FIG. 2(b); 

[0033] FIG. 5 is a cross-sectional view taken on sur- 
face C-C in FIG. 2(b); 

[0034] FIG. 6(a) is a top plan view of a sandwich- 
molded guide in accordance with a second embodiment 
of the invention; 

[0035] FIG. 5(b) is a front elevational view thereof; 
[0036] FIG. 5(c) is a bottom plan view thereof; 
[0037] FIG. 7 is a cross-sectional view taken on sur- 
face A-A in FIG. 6(b); 

[0038] FIG. 8 is a cross -sectional view taken on plane 
B-B in FIG. 6; 

[0039] FIG. 9 is a cross-sectional view taken on sur- 
face C-C in FIG. 6; 

[0040] FIG. 1 0 is a front elevational view of a conven- 
tional movable guide; 

[0041] FIG. 1 1 is a cross-sectional view taken on sur- 
face A-A in FIG. 10; and 

[0042] FIG. 12 is a cross-sectional view taken on 
plane B-B in FIG. 10. 

[0043] Preferred embodiments of the invention will be 
described below with reference to the drawings. 
[0044] FIGs. 1 - 5 relate to a sandwich-molded guide 
10 for a transmission device in accordance with a first 
embodiment of the invention. 

[0045] As shown in FIG. 1 , a sandwich-molded guide 
1 0 for a transmission device, in accordance with this em- 
bodiment, is used inside a motor vehicle engine in which 
power is transmitted by an endless chain C, which trav- 
els in a circulating path around a driving sprocket S1 
and a driven sprocket S2. More specifically, the sand- 
wich-molded guide 1 0 is used as a movable guide, over 
which the chain C slides, and which controls tension in 
the chain. 

[0046] As shown in FIG. 2(a) and 2(b), the sandwich- 
molded guide 1 0 comprises a slide rail 1 1 having a sub- 
stantially arc-shaped contact surface on which the chain 
C (FIG. 1 ) slides. The guide comprises a rail supporting 
member 12, provided on and projecting vertically from 
the back of slide rail 11 . The rail supporting member 12 
extends longitudinally along the length of the slide rail 
1 1 , and projects from the rear of the slide rail in a direc- 
tion perpendicular to the contact surface. The rail sup- 
porting member 1 2 includes a boss 1 2a having a mount- 
ing hole 1 3 for mounting the guide 1 0 on an engine block 
wall so that it can serve as a movable guide. The guide 
10 also comprises a tensioner abutting portion 12b for 
engagement with a tensioner T (FIG.1). The tensioner 
functions to prevent transmission failure due to excess 
stretching or excess loosening of the chain C, by apply- 
ing appropriate tension to the chain. The tensioner also 



6 

includes reinforcing ribs 12c, which reinforce the ten- 
sioner while also reducing its weight. 
[0047] As shown in FIGS. 3 - 5, the slide rail 1 1 is com- 
posed of a material the principal component of which is 
5 a first polymeric material having wear resistance and 
heat resistance. Any nylon from the group consisting of 
nylon 6, nylon 66, nylon 46, and all aromatic nylons, may 
be used as the first polymeric material, and the appro- 
priate material may be selected depending on the envi- 

10 ronment in which it is to be used, especially the temper- 
ature to which the guide will be exposed within the en- 
gine in which the guide is to be installed. 
[0048] On the other hand, the rail supporting member 
12 is composed of a material the principal component 

15 of which is a second polymeric material. The second pol- 
ymeric material comprises dispersed, long, fiber- 
shaped inorganic elements, or dispersed particulate in- 
organic material, in a polymer such as nylon 6, nylon 66 
or the like. The mechanical strength of the rail support- 

20 ing member 12 is enhanced compared with that of the 
slide rail body 11 , by the inclusion of the dispersed inor- 
ganic fiber-shaped elements or particulate material. 
[0049] The wear-resistant and heat-resistant material 
containing the first polymeric material, and the high- 

25 strength material containing the second polymeric ma- 
terial, are integrally joined with each other in a complete- 
ly fused state by simultaneously injection-molding the 
slide rail 11 and the rail supporting member 12 by a 
sandwich molding process, using an injection-molding 

so machine having parallel sandwich nozzles for sandwich 
molding. The slide rail 11 and the rail supporting mem- 
ber 1 2 are fused at the boundary region X (FIGS. 3 - 5) 
so that they are intimately joined to each other. 
[0050] The sandwich-molded guide 1 0 thus obtained 

35 can be manufactured easily in a single mold, without us- 
ing a conventional complex mold or a multi-step manu- 
facturing process. Because the slide rail 11 and the rail 
supporting member 12 are integrally joined to each oth- 
er in a complete fused state, the sandwich-molded guide 

40 10 exhibits both higher mechanical strength and en- 
hanced sliding contact properties and wear resistance, 
in a compatible manner. Moreover, because it is light in 
weight and has enhanced endurance, it is well adapted 
to serve as a movable guide. Accordingly, the sandwich- 

45 molded guide 10, when used with a tensioner inside a 
motor vehicle engine to control tension in a circulating 
chain, prevents power transmission failures resulting 
from excess stretching and excess loosening of the 
chain. 

so [0051] FIGs. 6 - 9 relate to a sandwich-molded guide 
20 for a transmission device in accordance with a sec- 
ond embodiment of the invention. 
[0052] As in the case of the sandwich-molded guide 
10 of the first embodiment, the sandwich-molded guide 

55 20 comprises a slide rail 21 having a substantially arc- 
shaped sliding contact surface on which a circulating 
chain C slides. The guide also comprises a rail support- 
ing member 22, provided on and projecting vertically 
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from the back of slide rail 21 . The rail supporting mem- 
ber 22 extends longitudinally along the length of the 
slide rail 21 , and projects from the rear of the slide rail 
in a direction perpendicular to the contact surface. The 
rail supporting member 22 includes a boss 22a having 
a mounting hole 23 for mounting the guide 20 on an en- 
gine block wall so that it can serve as a movable guide. 
The guide 20 also comprises a tensioner abutting por- 
tion 22b for engagement with a tensioner (not shown). 
The tensioner functions to prevent transmission failure 
due to excess stretching or excess loosening of the 
chain C, by applying appropriate tension to the chain. 
The tensioner also includes reinforcing ribs 22c, which 
reinforce the tensioner while also reducing its weight. 
[0053] The slide rail 21 is composed of a material the 
principal component of which is a first polymeric material 
having wear resistance and heat resistance as in the 
first embodiment. Any one of materials of nylon 6, nylon 
66, nylon 46, and all aromatic nylons, may be used as 
the first polymeric material. On the other hand, the rail 
supporting member 22 is composed of a material the 
principal component of which is a second polymeric ma- 
terial. The second polymeric material is an enhanced 
polymeric material comprising dispersed, long, fiber- 
shaped, elements of inorganic material, or dispersed, 
particulate inorganic material in a polymer such as nylon 
6, nylon 66 or the like. 

[0054] The slide rail 21 and the rail supporting mem- 
ber 22 are molded by a sandwich molding process, in 
which they are intimately joined to each other. At the 
same time, the surface layers of the slide rail 21 and rail 
supporting member 22 are integrally coating-molded by 
the same wear-resistant and heat-resistant material of 
which the slide rail 21 is composed. 
[0055] To sandwich-mold such a structure in a sand- 
wich-molding injection molding machine, a material hav- 
ing, as its principal component, the wear-resistant and 
heat-resistant first polymeric material is first injected 
from a sandwich nozzle into a single mold having a hol- 
low shaped so that it corresponds to the outer shape of 
the molded guide. The injected polymeric material forms 
the surface layer portion of the entire guide. 
[0056] . Then, as soon as the surface layer portion is 
formed, two kinds of molten polymeric materials are si- 
multaneously injected to form the slide rail 21 and the 
rail supporting member 22. These polymeric materials 
consist of a material the principal component of which 
is the first, wear-resistant and heat-resistant polymeric 
material, and second material the principal component 
of which is a second polymeric material containing as 
reinforcement, dispersed, long, fiber-shaped elements 
of inorganic material, or dispersed particulate inorganic 
material. 

[0057] In the sandwich-molded guide 20 thus ob- 
tained, the slide rail 21 and the rail supporting member 
* 22 are joined more strongly to each other than the cor- 
responding elements of the first embodiment. The im- 
proved strength of the joint between the slide rail 21 and 



the rail supporting member 22 is achieved by coating- 
molding of their surface layers. Furthermore, since the 
surface layer portions of the boss 22a and mounting 
hole 23 on one end of the rail supporting member 22 are 
5 injection-molded by the material whose principal com- 
ponent is the wear-resistant and heat-resistant first pol- 
ymeric material, the sandwich-molded guide 20 can 
function smoothly for a long period of time as a pivotally 
movable guide for applying appropriate tension in order 
10 to avoid excessive tension or loosening of a circulating 
chain. 

[0058] As explained above, in the sandwich-molded 
guide for a transmission device according to the inven- 
tion, the slide rail is composed of a material the principal 
is component of which is a first polymeric material having 
good wear resistance and heat resistance, and the rail 
supporting member is composed of a material the prin- 
cipal component of which is a second polymeric material 
having enhanced strength. By integrally fusing the slide 
20 rail and the rail supporting member by a sandwich mold- 
ing process, the sliding contact properties and wear re- 
sistance required for the slide rail on which the chain 
slides in a high temperature environment such as the 
inside of a motor vehicle engine are achieved. At the 
25 same time the high level of strength required for the rail 
supporting member is ensured over a long period of 
time. The sandwich molded construction enables these 
two objectives to be achieved in a compatible manner. 
The sandwich-molded guide for a transmission device 
30 according to the invention can be utilized as a movable 
guide, such as a tensioner lever, to apply appropriate 
tension to a belt, chain, or the like in a transmission de- 
vice or similar mechanism. The sandwich molded guide 
can also be used as a fixed guide such as a guide rail, 
35 which guides and limits the traveling path of a belt, 
chain, or the like. 

[0059] The sandwich -molded guide for a transmission 
device according to the invention is injection-molded in 
a single mold, using a sandwich-molding process. Thus, 
40 the molding of the slide rail, molding of the rail support- 
ing member and joining of the slide rail to the rail sup- 
porting member can be carried out at the same time or 
substantially at the same time in a single step. Complex 
manufacturing steps and special molds are thus avoid- 
45 e d, manufacture of the guide is simplified, and the man- 
ufacturing cost of the guide can be significantly reduced. 
Furthermore, since a core composed of a steel sheet or 
the like is not required, the weight of the guide can be 
reduced, and a reduction in the cost of fuel needed to 
so operate an internal combustion engines can be 
achieved as a result. 

[0060] By injection molding using a sandwich-molding 
process two kinds of polymeric materials can be injected 
simultaneously or substantially simultaneously, and the 
55 two kinds polymeric materials can be integrally joined to 
each other in a complete fused state. Accordingly, the 
wear resistance and heat resistance, of the first poly- 
meric material and the high strength properties of the 
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second polymeric material can be achieved compatibly, 
and can complement each other in the guide. Moreover,' 
the material the principal component of which is the first 
polymeric material, and the material the principal com- 6. 
ponent of which is the second polymeric material, can s 
be selected freely taking into account the relationships 
between wear resistance heat resistance, and high 
strength properties, depending on the temperature of 
the environment in which the guide will be used. 7. 
[0061] Obviously, various minor changes and modif i- 10 
cations of the invention are possible in the light of the 
above teaching. It is therefore to be understood that 
within the scope of the appended claims, the invention 
may be practiced otherwise than as specifically de- 8. 
scribed. 15 



Claims 

1- Sandwich-molded guide (10; 20) for guiding and 20 
maintaining tension in a power transmission medi- 
um (C) in a transmission device, the guide (10; 20) 
comprising a slide rail (11; 21) on which a power 
transmission medium (C) slides, and a rail support- 
ing member (12; 22) integral with, and extending 25 
along the slide rail (11; 21), characterized In that 
the slide rail (1 1 ; 21 ) is composed of a material the 
principal component of which is a first polymeric 
material having wear resistance and heat resist- 
ance, the rail supporting member (12; 22) is com- 30 
posed of a material the principal component of 
which is a second polymeric material having higher 
strength than the material having the first polymeric 
material as its principal component, and the slide 
rail (1 1 ; 21 ) and the rail supporting member (1 2; 22) 35 
are intimately joined to each other by injection mold- 
ing using a sandwich molding process. 



terial and the second polymeric material are nylon 
66. 

Sandwich-molded guide according to one of claims 
1 to 4, characterized In that the first polymeric ma- 
terial and the second polymeric material are nylon 

Sandwich-molded guide according to one of claims 
1 to 4, characterized In that the first polymeric ma- 
terial is nylon 46 and the second polymeric material 
is nylon 66. 

Sandwich-molded guide according to one of claims 
1 to 4, characterized In that the first polymeric ma- 
terial and the second polymeric material are both 
aromatic nylon. 



9. Sandwich-molded guide according to one of claims 
1 to 8, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a composite material containing an in- 
organic material, and wherein the surface layer por- 
tions of the slide rail (21) and the rail supporting 
member (22) are integrally coating-molded by the 
first polymeric material having wear resistance and 
heat resistance. 

10. Sandwich-molded guide according to one of claims 
1 to 9, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a long fiber reinforced polymeric mate- 
rial, and wherein the surface layer portions of the 
slide rail (21) and the rail supporting member (22) 
are integrally coating-molded by the first polymeric 
material having wear resistance and heat resist- 
ance. 



2. Sandwich-molded guide according to claim 1 , char- 
acterized In that the material the principal compo- 
nent of which is the second polymeric material, is a 
composite material containing an inorganic materi- 
al. 

3. Sandwich-molded guide according to claim 1 or 2, 
characterized In that the material the principal 
component of which is the second polymeric mate- 
rial, is a long fiber reinforced polymeric material. 

4. Sandwich-molded guide according to one of claims 
1 to 3, characterized In that the surface layer por- 
tions of the slide rail (1 1 ; 21 ) and the rail supporting 
member (12; 22) are integrally coating-molded from 
the first polymeric material having wear resistance 
and heat resistance. 

5. Sandwich-molded guide according to one of claims 
1 to 4, characterized In that the first polymeric ma- 



1 1 . Sandwich-molded guide according to one of claims 
40 1 to 1 0, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a composite material containing an in- 
organic material, and wherein the first polymeric 
material and the second polymeric material are ny- 

4 $ Ion 66. 

12. Sandwich-molded guide according to one of claims 
1 to 11 , characterized In that the material the prin- 
cipal component of which is the second polymeric 

50 material, is a long fiber reinforced polymeric mate- 
rial, and wherein the first polymeric material and the 
second polymeric material are nylon 66. 

13. Sandwich-molded guide according to one of claims 
55 1 to 1 2, characterized In that the surface layer por- 
tions of the slide rail (21) and the rail supporting 
member (22) are integrally coating-molded by the 
first polymeric material having wear resistance and 



6 



11 
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heat resistance, and wherein the first polymeric ma- 
terial and the second polymeric material are nylon 
66. 

14. Sandwich-molded guide according to one of claims 
1 to 13, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a composite material containing an in- 
organic material, and wherein the first polymeric 
material and the second polymeric material are ny- 
lon 6. 

15. Sandwich-molded guide according to one of claims 
1 to 1 4, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a long fiber reinforced polymeric mate- 
rial, and wherein the first polymeric material and the 
second polymeric material are nylon 6. 

16. Sandwich-molded guide according to one of claims 
1 to 1 5, characterized In that the surface layer por- 
tions of the slide rail (21) and the rail supporting 
member (22) are integrally coating-molded by the 
first polymeric material having wear resistance and 
heat resistance, and wherein the first polymeric ma- 
terial and the second polymeric material are nylon 
6. 

17. Sandwich-molded guide according to one of claims 
1 to 16, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a composite material containing an in- 
organic material, and wherein the first polymeric 
material is nylon 46 and the second polymeric ma- 
terial is nylon 66. 

1 8. Sandwich-molded guide according to one of claims 
1 to 17, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a long fiber reinforced polymeric mate- 
rial, and wherein the first polymeric material is nylon 
46 and the second polymeric material is nylon 66. 

1 9. Sandwich-molded guide according to one of claims 
1 to 18, characterized In thatthe surface layer por- 
tions of the slide rail (21) and the rail supporting 
member (22) are integrally coating-molded by the 
first polymeric material having wear resistance and 
heat resistance, and wherein the first polymeric ma- 
terial is nylon 46 and the second polymeric material 
is nylon 66. 

20. Sandwich-molded guide according to one of claims 
1 to 19, characterized In thatthe material the prin- 
cipal component of which is the second polymeric 
material, is a composite material containing an in- 
organic material, and wherein the first polymeric 
material and the second polymeric material are both 



aromatic nylon. 

21. Sandwich-molded guide according to one of claims 
1 to 20, characterized In thatthe material the prin- 
5 cipal component of which is the second polymeric 
material, is a long fiber reinforced polymeric mate- 
rial, and wherein the first polymeric material and the 
second polymeric material are both aromatic nylon. 

10 22. Sandwich-molded guide according to one of claims 
1 to 21 , characterized In thatthe surface layer por- 
tions of the slide rail (21) and the rail supporting 
member (22) are integrally coating-molded by the 
first polymeric material having wear resistance and 

15 heat resistance, and wherein the first polymeric ma- 
terial and the second polymeric material are both 
aromatic nylon. 
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